The purpose of the paper is to test empirically the relationship between happiness, life satisfaction and income in Great Britain. The methodology followed is Panel Smoothing Transition (PSTR) models using the British Household Panel Survey (BHPS). The data period examined in the current study covers the period 1991-2009. Regarding the Logistic PSTR model the findings show that in the linear regime the association between household income, happiness and life satisfaction is insignificant. After some point the income has positive and significant effects on both subjective well-being measures. In the linear regime of the Exponential PSTR model the relationship between income and the happiness is positive; however after a specific level of income the association becomes negative. On the other hand, the Exponential PSTR model shows that the positive association between income and life satisfaction holds even for higher income levels. The originality of the paper is that Panel Smoothing Transition (PSTR) models based on micro-level household data have not been employed before, examining the non-linear relationship between income happiness and life satisfaction. Both Logistic and Exponential PSTR models are useful.
Introduction
Life satisfaction measures how people evaluate their life as a whole rather than their current feelings. It captures a reflective assessment of which life circumstances and conditions are important for subjective well-being. Money can buy happiness because it can be exchanged for goods that will increase an individual's utility. Thus, money and happiness are assumed to be causally linked, and higher incomes should lead to greater happiness.
The correlation between money and happiness has been found to be often small, but effect sizes are larger in low-income developing economies (Howell and Howell, 2008) , and even small correlations can reflect substantial real differences in happiness (Lucas and Schimmack, 2009 ). Such results, however, do not necessarily reflect a simple causal relation between money and happiness. The idea that absolute income leads to increased happiness is unable to account for the Easterlin's (1974) paradox-that income and happiness are positively associated within a country at a given time but not-or less well-correlated within a country over time.
A paradox in happiness research which has intrigued economists is that when a cross-section of the population is taken at any point in time, there is a clear positive relationship between income and subjective well-being. Yet since the Second World War mean reported levels of happiness have not risen despite the very large rises in real income. An obvious explanation is that of adaptation or habituation-the people questioned in later years are accustomed to higher material standards of living.
Thus, in many cases, substantial increases in wealth and income are not correlated with comparable increases in self-reported life satisfaction and happiness (Diener et al., 1985; Easterlin, 1974) . However, recent analysis in a range of cross-country and within country data almost always finds a significant association between income and subjective well-being measures (Frijters et al., 2004; Giovanis, 2014) . Frijters et al. (2004) found that the increase in peoples' incomes in East Germany led to large life satisfaction gains in the decade following the Reunification, while Frijters et al. (2006) found that the large swings in life satisfaction observed in post-transition Russia can be partially explained by variations in income. However, there are many exceptions, such as the study by Clark and Oswald (1994) , who found an insignificant relationship between the General Health Questionnaire (GHQ), which is a mentalpsychological measure, and personal income in the BHPS dataset. Clark (2003) finds a negative relationship between personal income and GHQ which might be due to the costs of gaining the additional income, in terms of additional work hours and effort, while partner income and household income have positive effect. On the other hand, Shields and Wailoo (2002) and van den Berg and Ferrer-i-Carbonell (2005) found insignificant relationship between the logarithm of the household income and happiness. One explanation of these results is due the methodology approaches followed. For instance ordered Logit and Probit models are more appropriate; however, only random effects are allowed on panel data. On the other hand treating the ordinal life satisfaction and happiness variables as continuous are not enough to explain and examine the possible non-linear relationship between income and well-being. Thus, the abovementioned models cannot capture non-linearities and threshold effects.
The aim of this paper is the examination of the relationship between self-reported well-being and income using Panel Smoothing Transition Regressions (PSTR) based on individual-microlevel data derived by the British Household Panel Survey (BHPS). In addition, the non-linear relationship between happiness, life satisfaction and income has not been examined before using PSTR models. Furthermore, both PSTR models examined in this study are useful because they capture the non-linear dynamics in different thresholds which allow us to examine in more details these dynamics. This study shows that income has different effects on happiness and life satisfaction, as the former is a measure of an emotional state in the very short term, while the latter refers to the general satisfaction of life capturing the effects and individual's accomplishments in a long term period. The reasons why these differences are observed are discussed. The results show that for low income levels the relationship between income and the subjective well-being measures used in this study is insignificant, while it becomes positive when the household income reaches a specific level. Moreover, up to a household income level the association between happiness and income remains positive, while it becomes insignificant after an income level is passed. On the other hand a positive association between life satisfaction and income holds for higher income levels. Furthermore, the study suggests that the nonlinearity between income and well-being might be due to high inequalities in education, job status and income, which might have further negative effects on health and productivity among others. Finally, the study is based on rather high spatial level, which is the local authority district, allowing to control for time invariant unobserved area characteristics.
Other studies tried to examine the relationship and patterns between low-high satisfaction levels and income by applying latent class approaches, which account for slope heterogeneity (Clark et al., 2005; Becchetti et al. 2009 ). However, this study adds to the previous literature by proposing a panel threshold approach that allows us to assess the range of variation and the non-linear relationship between income and well-being measures (life satisfaction and happiness) while explaining individual heterogeneity and time variability. More specifically, this approach implies testing the existence of threshold effects in the relationship between the household income and well-being.
The structure of the paper is as follows: In section 2 the literature review is presented, while section 3 describes the methodology used in this study. Section 4 presents the data, and the research sample used in the analysis, while in section 5 the empirical results are reported and discussed. Finally, in the last section the concluding remarks are presented.
Literature Review
There are numerous studies on happiness and well-being economics where life satisfaction has been examined in various cases, including job satisfaction, air pollution and climate.
Research studies on happiness have identified various personal, demographic and socioeconomic factors of happiness that explain observed happiness patterns. Some of the most important personal and demographic characteristics which affect happiness are age, sex, marital status, the size of the household and the education level (Di Tella et al., 2003; Pischke, 2011) . Sandvik et al. (1993) have shown that respondents who are satisfied with their lives are also rated as satisfied by family members and friends. Blanchflower and Oswald (2007) found that satisfied individuals are less likely to suffer from hypertension. Economic conditions like income, unemployment have also a strong impact on people's subjective well-being (Clark and Oswald, 1994; Easterlin, 2001) . Furthermore, life satisfaction predicts future marriage and future marital break-up (Gardner and Oswald, 2006; Stutzer and Frey, 2006) .
Regarding climate and weather both calendar effects and weather affect life satisfaction; see for example Brereton et al. (2008) for the effect of wind speed, temperature and pollution.
These studies are related with climate and life satisfaction (Frijters and van Praag, 1998) . More precisely, the authors found that if temperature rose by one degree, inhabitants of Moscow would need 13.5% less income to maintain the same welfare level.
Finally, life satisfaction and self-reported well-being has been examined for the air pollution. The LSE has been used by Welsh (2006; to evaluate environmental factors.
More precisely, Welsch (2006; , examines average life satisfaction in relation to average air pollution values across countries and he finds significant negative associations in each case. Rehdanz and Maddison (2008) find that perceived levels of air pollution are also negatively related to life satisfaction scores in Germany using information about how strongly the respondent feels affected by air and noise pollution in their place of residence. A similar research by Giovanis (2012) More recent studies however, show that income can be associated negatively to happiness and life satisfaction. Kahneman and Deaton (2010) using a survey of 450,000 individuals in USA during [2008] [2009] , found that low life satisfaction and low emotional well-being (happiness) are associated with low income. Also they show that happiness and life satisfaction are increased with income, while high income buys life satisfaction but not happiness, as after $75,000 the income has no effects on the latter. In addition, high and low income classes are less happy than middle income classes. Mayraz et al. (2009) claim that it is important to consider the role of peers and of reference group income on an individual's happiness and life satisfaction. Becchetti et al. (2009) using the BHPS dataset found that a negative relationship is presented between income and happiness sub-sample" called as "frustrated achievers". Moreover, they found that the probability of belonging to such group is shown to be positively related with divorced status and negatively related to education and relative-personal to reference group-income.
Generally, the motivation of this study is that the non-linear association between income and subjective well-being measures is explored using a rich panel dataset in Britain. Moreover, previous researches either ignored this non-linear relationship or they found only significant monotonic relationship suggesting that the quadratic terms of income are insignificant (Brereton et al., 2008; Rehdanz and Maddison, 2008; Chevalier and Giovanis, 2012; Giovanis, 2014) . This might due the fact that they add only quadratic terms and estimating using ordinary least squares.
Methodology

Panel Smoothing Transition (PSTR) model
The methodology followed in this study is similar to Aslanidis and Xepapadea's (2008) paper. The difference is that this paper uses a Panel Smoothing Transition (PSTR) referring to micro-level data and not macroeconomic data, as countries. Based on STAR model methodology (Granger and Terasvirta, 1993; Terasvirta, 1994; van Dijk et al., 2002) a Panel
Smoothing Transition Regression (PSTR) has been proposed by Gonzalez et al. (2005) . The PSTR model used in this study is:
, where, LSit denotes the life satisfaction or happiness for individual i and time t, y is the personal or household income, xit is a k-vector containing the independent variables; the income and control variables, μi represents the individual fixed effects and εit is the error term. The transition function G(yit;γ,c) is a continuous function of the observable variable yit and is normalised to be bounded between 0 and 1. These extreme values are associated with coefficients β0 and β0+ β1 respectively. Two transition functions are examined; the logistic and the exponential. These functions can be expressed by relation (2) and (3) respectively.
, with parameter γ>0. For relations (2) and (3) the following interpretation is possible. In the inner regime the individuals or households with low-middle income are included, while the individuals or households belonging in the high income class are expressed by the outer regime, which is characterised by the respective transition function. The parameter c can be interpreted as the threshold between the two regimes, in the sense that the transition function changes monotonically from 0 to 1 as the transition variable yit increases. The parameter γ determines the smoothness of the transition from one regime to the other.
Parameter estimation
Estimating the parameters in the PSTR model (1) is an application of the fixed effects estimator and non-linear least squares (NLS). NLS are applied for the values determination of these parameters that minimise the concentrated sum of squared errors. These are defined as:
is obtained from (1) by ordinary least squares (OLS) at each iteration. The null hypothesis of linearity is H0:γ=0, which expresses no regime-switching effect in the data. Gonzalez et al. (2005) develop the parameter constancy test. This is done using the alternative that the parameters in (1) change smoothly over time. The model under the alternative is time varying PSTR. If p = 1 in (2)- (3), then the alternative is defined as:
, where
2 f is as given by (2)- (3). If the parameter γ2 = 0 this reduces to (1) and indicates parameter constancy.
Regressions with ordered variables
In its current form the model cannot be estimated by ordered probit or logit using fixed effects. Therefore there are two options, either by estimating the model converting the dependent ordinal variable in continuous variable assigning z-scores. The last procedure was introduced by van Praag and Ferrer-i-Carbonell (2004) where the new dependent variable takes the conditional mean-given the original ordinal rating-of a standardised normally-distributed continuous variable, calculated based on the frequencies of the ordinal ratings in the sample.
In addition, household income is included into the regression analysis and treat it as a moderating variable in various dimensions. More specifically, let us assume that we have a general regression which examines how the X-Y relations varies. The BHPS has been extensively used for empirical work on life satisfaction -happiness (Clark and Oswald, 1994; Giovanis, 2014) . Regressions control for demographic and household variables as gender, age, age squared, household size, job status, house tenure, marital status, health status, education level and local authority districts. Additionally, the regressions control for the day of the week, month of the year and the wave of the survey, while standard errors are clustered on local authority district level.
The survey contains a question about happiness. General happiness is an ordinal variable measured on a 4-point scale and the specific phrasing of the question is the following "Have you recently been feeling reasonably happy, all things considered". The second variable considered is a question whether the respondent is unhappy or depressed, measured on a 4-point scale from 1 (much more unhappy) to 4 (not at all). The third variable is whether the respondent enjoys the day to day activities measured again on a 4-point scale from 1 (much less than usual) to 4 (more so than usual). Regarding the life satisfaction the question asks the respondent to evaluate his overall life satisfaction in a scale from 1 (not satisfied at all) to 7 (totally satisfied).
Regarding income, the annual household income is considered, as the results and conclusions, taking the monthly household income, are almost identical, showing that there is no measurement error between these two variables.
The reliability of life satisfaction and happiness scales are important because they reveal that over short intervals, when most peoples' lives are unlikely to have changed substantially, similar levels of evaluation are reported. Although peoples' moods are likely to differ substantially across short periods of time (Diener and Larsen, 1984) , life evaluation judgments are relatively stable across short time intervals in most survey settings.
Life satisfaction has been analysed in many previous researches over time in large data sets from Germany (SOEP), the United Kingdom (BHPS) and Australia (HILDA) (Lucas et al., 2003; Lucas and Clark, 2006; Lucas, 2007) indicating that life satisfaction and happiness are valid and reliable measures of subjective well-being. These studies found that people tend to react as expected to conditions, such as marital status, assault, disability, job status, like unemployment, and childbirth with increases or decreases in their life satisfaction and happiness. For some conditions such as marriage the adaptation was complete, whereas for other conditions such as unemployment and severe disability people did not fully adapt even after many years. These patterns of life satisfaction scores show the sensitivity of the measures to change, as well as, they indicate the validity of the scales and items to mirror important life changes that would be expected to affect peoples' well-being. Rattray and Jones (2007) argue that using a single item for happiness is an issue. For this reason, the items enjoy the day-today activities and unhappiness are obtained as robustness checks, creating a well-being score combining the two items. We will refer to this new variable as depress and enjoyment with daily activities.
Next the reliability and validity of the depress and enjoyment with daily activities is examined. Cronbach's α is a common statistic used to test reliability. However, there are issues with this statistic, as it should be treated with caution when α has been computed from items that are not correlated. Also α depends on the magnitude of the correlations among items, but also on the number of items in the scale. Thus, a scale might look more "homogenous" if the number of items are doubled and the average correlation remains the same. This leads to another problem, which is the case where if two scales are used to measure a distinct aspect and combine them to form one long scale then α would be high. In table 1 the Cronbach's α equal at 0.8754, higher than the rule of thumb, which is 0.75, confirming the reliability of the depress and enjoyment with daily activities index. In addition, the Composite Reliability (CR) index proposed by Fornell and Larcker, 1981) , which is defined as the ratio of the sum of factor loadings over the sum of factor loadings plus the sum of the error variance associated with the individual indicator variables is estimated. The CR is defined as:
This index provides much more precise estimates than Cronbach's α and the estimated CR index is presented in table 1 and it is equal at 0.794. This is higher than the proposed threshold of 0.7, confirming the reliability of the depress and enjoyment with daily activities constructed variable. The average variance extracted (AVE) is used to test the convergent validity which is defined similarly to CR with the only difference that the sum of sum of squared factor loadings is considered. The index is equal at 0.6893 higher than 0.5 indicating that there are no validity issues. Concluding the variables are well correlated each other within their parent factor; thus the latent factor is well explained by the observed variables.
The next approach followed in order to examine the reliability and validity of the well-being measures is the confirmatory factor analysis (CFA) similar to other studies suggested by Rattray and Jones (2007) . Reliability refers to the stability and the internal consistency of a questionnaire and/or item (Jack and Clarke, 1998) . CFA is used, in order to study how well a hypothesised factor model fits a new sample from the same population. CFA allows us to study the properties of individuals by examining factor variances, and covariances, where the factor variances show the heterogeneity in a population, while the factor correlations show the strength of the association between factors. The model fit evaluation is based on three goodness-of-fit indices; comparative fit index (CFI), Tucker-Lewis index (TLI) and the root mean square error of approximation (RMSEA) According to Hu and Bentler (1999) , a CFI and TLI value of greater than 0.90 can be expected for a very good fit to the data. As a rule of thumb, if the value of RMSEA is lower than 0.05 indicates a good fit, values between 0.05-0.08 suggest acceptable fit, while values higher than 0.10 imply poor model fit (Hancock and Mueller, 2006) . The last index is the root mean square residual (RMSR), which is a measure of the mean absolute value of the covariance residuals. Generally, values less than 0.1 indicate good estimates. In table 1 the goodness of fit statistics are reported, where CFI and TLI are very close to 1, the RMSEA is much below 0.05, while RMSR is equal at 0.0002 much lower than the suggested value of 0.1. Overall, the results reported in table 1 indicate the reliability and validity of the depress and enjoyment with daily activities variable.
(Insert table 1)
One of the most important and unique characteristics of BHPS is its longitudinal structure which allow us to follow the individuals and the inclusion of their history into a fixed effects model. In addition, the sample includes all adult household members, as well as young people aged 11 to 15, providing more accurate household level information than it would be in the case where only one individual in each household is interviewed. Furthermore, this long accumulation of life history data collected in the early waves, makes the dataset unique and suited for analysis of long term accumulation of factors, such as personal and financial, and their impact on later outcomes, including education and labour outcomes. Finally, BHPS allows for comparative longitudinal analysis of different component and geographical parts of the UK.
One the other hand, one of the main limitations of BHPS is the fact that it suffers from the typical panel data problems like attrition and non-response. Another important drawback is that full life history records are only complete for BHPS respondents who were interviewed at waves 1-2. Therefore, for the new adult entrants to the BHPS, such as those incorporated by the extension samples-from Scotland and Wales at wave 9 (1999) and Northern Ireland at wave 11 (2001)-the full life history information is unavailable for them. Additionally, Crouchley and Oskrocki (2001) have argued that the representativeness of the BHPS's life history records is seriously compromised by several endogeneous sample selection effects.
However, whilst BHPS has its limitations it is one of the only data source which enable the researchers to examine in more details the dynamics of life satisfaction, happiness and income and their relationships with personal and demographic characteristics and non-market goods, such as air quality.
Empirical Results
In In parallel with Logistic PSTR results, the findings derived by the exponential PSTR are used as supplement. More specifically, the relationship between general happiness and income is positive and significant in the linear regime, while after a certain point of household income, where threshold c is equal at £113,000 per year, the relationship becomes negative in the nonlinear regime. Similarly, the relationship between depression and enjoyment with daily activities and income is positive, while it becomes negative for values more than £109,000 per year. Thus, the conclusion is that an income higher than £113,000 and £109,000 does not buy more happiness. However, this does not imply that £113,000 will have indifferent impact in the period examined between the years 1991-2009. Controlling for the power parity of income the changes on income are presented in table 4. More specifically, an income higher than £113,000 does not buy more happiness which is equivalent to £74,000 in 1991, £85,000 in 1996 and £100,000 in 2004-2005.
Regarding life satisfaction the conclusions are similar when Logistic PSTR is considered.
More specifically, based on the Logistic PSTR estimates in the first panel of table 3 the income has insignificant effects in the linear regime. When the transition takes place, which is equal at £26,700 per year, then the income has positive effects on life satisfaction. On the other hand, Exponential PSTR model shows that the relationship between income and life satisfaction holds even for high income levels. Concerning the different effects of income and the two subjective well-being measures used in this study there are various explanations which are discussed later in this section.
Using the Wald statistic and based on the p-values, the sum of the coefficients β0+ β1 is significant and positive in the case of the logistic PSTR indicating the positive effects of income on happiness and life satisfaction, as reported previously, when the transition function is 1.
Similarly, regarding the exponential PSTR the sum of the coefficients β0+ β1 is significant in all estimates and negative indicating the negative effects of income on happiness and depression after some point of the income threshold, while the positive sum of the coefficients β0+ β1 shows the continuous positive effects of income on life satisfaction.
(Insert table 4)
Further insight into the non-linear dynamics can be obtained from the figures 1-6, which show that income increase has the following effects on happiness. Firstly, there is a direct effect, as the additional income increases the opportunities of choices in the market; greater opportunities of health education and comfort among others resulting in increases in subjective well-being. The indirect effect is that increases in income interfere with other areas of life including relational goods, which are goods that cannot be enjoyed alone (Uhlaner, 1989) .
Therefore, very high income carries a high weight on unhappiness because it reduces the time for gratuitousness and for intrinsically motivated activities. In plain words in lower income levels further increases of income are not enough to buy happiness until income reaches a certain threshold. On the other hand on high income levels, after a threshold on income, money does not buy anymore happiness, meaning that there are other factors which can increase and improve the subjective well-being such as relational goods.
For example based on the BHPS data, the percentage of individuals who self-reported that they are less happy and those who reported same level of happiness is 10.41 and 71.88 per cent respectively having an annual household income between £30,000 and £120,000. For individuals having an annual household income more than £120,000, 11.60 per cent reported lower levels of happiness, while the 68.00 per cent reported the same happiness level as before.
Other explanations about the results are psychological. Firstly, this is related to the comparison income ie. the income of the partner, colleague, friend of the individual, where in the case that the individual has a lower income than the other's incomes it makes him less happy. Secondly, not only income but also relational goods and relationships make people happier. Thus, individuals with very high income might have fewer relationships. However, this is very difficult to be quantified in an economic study, and this might be answered more
properly by other sciences, including psychology and sociology. Thirdly, in most cases high income is related with additional hours of work, which might make people less happy. Fourthly, the richer individuals usually have achieved all material goals and they might ask themselves what is left after that. However, the income is associated positively with the life satisfaction.
This can be explained from the fact that people with high income have accomplished many things or they have successful careers and income helps them to achieve these; however it is not implied that income can buy more happiness.
The results are consistent with the study by Becchetti et al. (2009) holds respectively a higher degree, a first degree and no qualification. Moreover, the low income class sample belongs to the lowest 25 percentile which indicates the high inequalities regarding life satisfaction and happiness in UK society assuming that BHPS represents the demographic characteristics of the UK national population. Moreover, the low threshold values found in the analysis might be explained by those high inequalities. In other words, considering only the high versus the low income classes, different patterns might be revealed. This can be investigated by applying latent class approaches, which account for slope heterogeneity.
However, this has been examined by Clark et al. (2005) and Becchetti et al. (2009) . Finally, the higher income threshold observed for life satisfaction, in comparison with happiness, might be probably explained by the fact that individuals need a higher income to remain satisfied.
In line with the previous findings, the results taking income as a moderating variable are reported in table 3. The interaction of income with single, widowed and divorced individuals is positive indicating that these individuals are more likely to report higher levels of happiness and life satisfaction rises on income than the married respondents, which is the reference category. This indicates that income is a more important factor for happiness in these groups, as they belong to lower income classes as it has been discussed previously. Similarly, income rises is associated with higher levels of well-being for unemployed and retired than the The results slightly change when health status is excluded from the analysis. This case is examined because there might be an inverse causality between self-reported well-being and health status. Similarly, there is evidence of negative correlation between happiness and unemployment. However, inverse causality might run in the opposite direction; unhappy people do not perform well. So the question of reverse causality due to selection bias has been analysed in many studies with longitudinal data, before and after particular workers loses their jobs.
There is evidence that unhappy people do not perform well on the labour market, but the main causality seems clearly to run from unemployment to unhappiness (Winkelmann and Winkelmann, 1998; Marks and Fleming, 1999) .
In addition, the residuals sum of squares (RSS), the Akaike (AIC) and Bayesian information criterion (BIC) are reported. AIC and BIC information criteria are calculated based on the likelihood function; thus they are not comparable for the regressions between happiness, depression and enjoyment with daily activities and life satisfaction due to the different number of observations which are used for the likelihood function calculation. Also the Lagrange Multiplier (LM) test for no remaining non-linearity proposed by Eitrheim and Teräsvirta (1996) is reported in table 3. Based on the p-values the null hypothesis of no remaining non-linearity is accepted.
In tables 5-6 the estimated coefficients for the control variables regarding Logistic and Exponential PSTR models are reported. Regarding age, a U-shaped curve is found with a turning point ranging between 39-46 years old. The widowed and divorced individuals report lower levels of happiness and life satisfaction than the married individuals which is the reference category. On the other hand being single has no difference on happiness; however, the effect becomes negative when life satisfaction is considered. Being employed has no difference in comparison with self-employees, while unemployed and retired individuals are less happy and less satisfied with their lives as it was expected. Education level is another important factor of happiness, as individuals who hold A level are less happy than individuals who completed higher education. In addition, there is no difference on well-being by either having a teaching qualification or a higher university degree, while the former has negative effects when life satisfaction is considered. These results show the main difference between happiness and life satisfaction. While the latter implies for someone being content and acceptable, sufficient and adequate, happiness is a positive feeling or state of well-being. Thus, the difference on being satisfied with life is more about meeting or accomplishing an expectation where there is a standard and someone defines how close or not from meeting it is, whereas, at least in theory, there are no upper limits to happiness. Finally, as it was expected, the individuals with very poor self-reported health status are much less satisfaction and less happy than respondents with very good health, which is the reference category
Concerning the meteorological data, well-being rises with average temperature, precipitation and with the difference between the daily maximum and minimum, which proxies for cloud cover or humidity. Finally, wind speed has no effects on either happiness or life satisfaction. Overall the results are consistent with other studies (Clark and Oswald, 1994; Giovanis, 2014) .
(Insert tables 5-6)
However, there are important limitations in this study. Firstly, the data sample is based in UK which is a developed and English speaking country. Therefore, the results might not be global and there might be similarities only among developed English speaking countries, such as Canada, USA and Australia among others. Secondly, the analysis is based on the whole sample of BHPS. In other words, there might be differences not only between countries, but also within a country. Individuals interviewed in the BHPS sample examined in this study come from one country, therefore solving potential cultural biases in reported happiness and life satisfaction generated by inter-country analysis. However, even if regressions control for local authority districts, there might be differences across regions, which might not be captured by the modeling followed in this study. Thus, different sub-samples, such as regions, gender, urban and rural areas can be examined for future research. Thirdly, total wealth or comparison income instead of income might be more proper measures for life satisfaction. Lastly, another major limit of this study is the potential endogeneity and reverse causality between well-being and income. More specifically, while household income might have causal effects on life satisfaction and happiness, happier and more satisfied individuals might earn more. In order to test for weak exogeneity a multivariate non-linear framework as in Jansen and Terasvirta (1996) it is necessary to be considered. However, even a single equation non-linear model may lack efficiency in the case where the weak exogeneity does not hold, it has the advantage of avoiding the specification of additional non-linear equations. Nevertheless, instrumental variable methods are not actually available in a non-linear panel context.
Conclusions
This paper examined PSTR for happiness/life satisfaction and income. The methodology of smooth transition regression allows for continuous smooth changes in regimes, which lead to a very good modelling of structural breaks, asymmetries in dynamics of variables, and many other applications. Additionally, the methodology easily incorporates the possibility of regime reversals. Numerous fruitful applications have been found for smooth transition regression models in economics, ranging from modelling exchange rate dynamics and asymmetries in sectoral wage structure and non-linear disaggregated models of business cycles.
The assessment of this study is based on the estimation of various threshold panel specifications of income. The main results can be summarised in two main points. First, the relationship between the income and the well-being measures examined in this study is nonlinear. More precisely, strong threshold effects can be identified in these relationships. The association between income and happiness is positive; however after a level of annual income is passed, the association becomes negative. On the other hand, it seems that income has positive effects on life satisfaction even in higher income classes. Second, this relationship can be studied through a model allowing a continuum of regimes, revealing the importance of the individual heterogeneity even in a non-linear environment.
This study suggests the non-linear examination of the relationship between income and subjective well-being measures using data from other countries and exploring the non-linear dynamics in various groups, including gender, age and regions among others. In addition, the valuation of public goods can be included in the analysis, as air quality, controlling additionally for meteorological data. In addition, important insights will be gained by additional comparisons between the life satisfaction approach and traditional methods, such as stated and preference methods, choice modelling and others. Another area for future research refers on improvements of the LSA. One major issue is the need for more precise estimates of the income effect on well-being measures, as it has been mentioned in the introduction part.
In a political economy sense, the results of this study further suggest that policy makers should concentrate upon economic factors, especially for those who belong to low income classes, while other determinants are important for the people's happiness when they belong to high income classes. Moreover, further research regarding the health status, job status and marital status can be applied, as income plays a more important role for widowed, divorced unemployed and individuals with health problems. This will help policy makers to consider additional factors, when they design policies improving the well-being of the divorced and 
